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= (54) Title: PLASTICS CONTAINER WITH INTEGRAL HANDLE 




(57) Abstract: A method of forming a plastics material container 
having a hollow handle and a finger aperture between the handle and 
a main body of the container, the method consisting in the steps of: 
blowing a heated, injection moulded preform to a preliminary shape 
in a preliminary blow mould; separating the preliminarily shaped 
container from the preliminary mould; re-heating the preliminarily 
shaped container to elevated temperature; moving together the 
preliminarily shaped container to a secondary blow mould for 
imparting finish formed shape to the container, the secondary mould 
impressing concavity into the container in the region of the finger 
aperture; blowing the heated, preliminarily shaped container in the 
secondary mould to impart the finish formed shape to the container; 
separating the container from the secondary mould; welding together 
opposite side walls of the container around the finger aperture; and 
cutting out the finger aperture. 
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PLATIC CONTAINER WITH INTEGRAL HANDLE 

The present invention relates to a plastics material container, in particular a 
P.E.T. container with a hollow handle. 

For bottles in excess of one litre in capacity, it is preferable to be able to 
provide the bottle with an integral handle. Bottles made of polyethylene can be 
provided with integral hollow handles by the extrusion blow moulding process. 
However, this process is not suitable for bottles of polyethylene terephalate - P.E.T. 
Nevertheless, P.E.T. is a preferred food grade material for bottles, being FDA 
approved. 



P.E.T. bottles can be provided with handles. However these are usually 
separate mouldings, which are made before the bottle and fitted into the blow mould. 
This is an inconvenient and expensive process. For cheapness of the bottle, the 
handle is often of a cheaper material. However, this makes for inconvenience in 
reprocessing of used bottles. An alternative is to produce a handle of P.E.T. as an 
integral moulding with a preform, from which the bottle is injection blow moulded. 
Such bottles are expensive in terms of usage of heavier material. 

The object of the present invention is to provide an improved P.E.T. container, 
that is with a hollow handle. 

According to the invention there is provided a method of forming a plastics 
material container having a hollow handle and a finger aperture between the handle 
and a main body of the container, the method consisting in the steps of: 

• blowing a heated, injection moulded preform to a preliminary shape in a 
preliminary blow mould; 

• separating the preliminarily shaped container from the preliminary mould; 

• re-heating the preliminarily shaped container to elevated temperature; 

• bringing together the preliminarily shaped container and a secondary blow 
mould for imparting finish formed shape to the container, the secondary mould 
impressing concavity into the container in the region of the finger aperture; 
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• blowing the heated, preliminarily shaped container in the secondary mould to 
impart the finish formed shape to the container; 

• separating the container from the secondary mould; 

• welding together opposite side walls of the container around the finger 
5 aperture; and 

• cutting out the finger aperture. 

In this specification, the term "preliminary shape" means a shape which is 
close to but distinct from the finish formed shape. In particular, the preliminary shape 
10 has overall dimensions which are generally similar to those of the finish formed 
shape. The preliminary shape is generally convex including at the finger aperture 
^position; whilst the finish formed shape has concavity at the finger aperture (even 
although locally the container may be convex over its entire surface). The term 
"finish formed shape" is believed to be self-explanatory in referring to the final shape 
5 of the container. 



The secondary mould in imparting the finger aperture concavity can bring the 
opposite side walls into contact around the concavity. Alternatively, the side walls 
may remain spaced, albeit closely, in the secondary mould and be actually abutted at 
the welding step. 



Whilst it can be envisaged that the two blow mould steps and the re-heating 
step could all occur at the same station, for instance with one pair of mould parts 
approaching on one axis, the other pair approaching on an orthogonal axis and the 
heater approaching on a third orthogonal axis; the preform, preliminary bottle and 
finish formed bottle are preferably processed at sequential stations. Alternatively, it 
envisaged that the three could be processed quite separately from each other at 
unrelated stations. 



is 



The welding step is preferably performed by bring opposed heated platens into 
contact with the opposite side walls at the finger aperture sufficiently firmly and at 
sufficient temperature to weld them together. Alternatively, the platens can be 
ultrasonically or otherwise excited for the welding. 
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The blowing of the preliminary container in the secondary mould is preferably 
performed with cold air at elevated pressure to ensure a good reproduction of the 
mould shape in the container and to cool the container below its solidification 
temperature. By "solidification temperature" is intended the temperature at or below 
which the container retains its finish formed shape in ambient temperature. 
Preferably the application of cold, high pressure air followed after initial circulation 
of heated air inside the container on closure of the secondary mould to maintain 
plasticity of the container, whilst the secondary mould is being closed. 

The method of the invention is particularly applicable to forming containers, 
including bottles, out of P.E.T. For this, the re-heating step is typically to 
approximately 180°C. 



According to another aspect of the invention there is provided a P.E.T. 
container comprising a hollow handle and a finger aperture between the handle and a 
main body of the container. 

The internal space of the handle and the internal space of the main body of the 
container communicate with each other, whereby liquid contents of the container can 
flow from the main body into the handle. 

According to a third aspect of the invention there is provided blow moulding 
equipment including: 

• a preliminary blow mould for blowing a preform into a preliminarily shaped 
container; 

• means for re-heating the preliminarily shaped container to elevated 
temperature; 

• a secondary blow mould for imparting finish formed shape to the container, 
the secondary mould having: 

• projecting portions of the mould which deform the side walls of the 
preliminarily shaped container to form the handle, a region of the main body 
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around the finger aperture and portions of the side walls within the finger 
aperture. 

To help understanding of the invention, a specific embodiment thereof will 
now be described by way of example and with reference to the accompanying 
drawings, in which: 

Figure 1 is a front view of a P.E.T. bottle according to the invention; 
Figure 2 is a cross-sectional side view of a preform for the bottle of Figure 1; 
Figure 3 is a similar view of the preform blown to preliminary shape in a 
preliminary blow mould; 

Figure 4 is a similar view of the preliminarily shaped bottle being reheated; 
Figutc^-Ts-a-^inrilar view of the preliminarily shaped bottle being secondarily 
blown in a secondary mould; 

Figure 6 is a scrap transverse view on the line VI- VI in Figure 5, but on a 
larger scale and in the region of a finger aperture, of the bottle in the secondary 
mould; 

Figure 7 is a cross-sectional transverse view of the bottle being heat sealed at 
the finger aperture; 

Figure 8 is a similar view of the finger aperture being cut 
Figure 9 is a side view of the finish formed bottle. 

Referring first to Figure 1, the P.E.T. bottle 1 thereshown has a main body 2 
and a handle 3 . Between the handle and the body, the bottle has a finger aperture 4, 
allowing a user's fingers to pass round and grip the handle. The bottle has a 
conventional neck 5 for a cap. On a central plane of the bottle and the handle, the 
opposite side walls 6 are welded together 7 around the finger aperture. 

Now referring to the rest of the Figures, the starting point for the bottle 1 is an 
injection moulded preform 1 1, see Figure 2. This is heated, positioned in a 
preliminary mould 12 and blown to a preliminary shape 14 of the bottle. The 
preliminary bottle is removed from preliminary mould. These steps - injection 
moulding, heating, blow moulding and removal from the mould - are all conventional 
in the blow moulding of P.E.T. bottles, except insofar as conventionally they result in 
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an end product. In accordance with the present invention, the preliminary bottle is an 
intermediary product. 

Next, it is set up in a heating station, where it is heated by radiant heaters 21, 
see Figure 4. They heat the preliminary bottle to 180°C ±20°. It is moved to a 
secondary mould 3 1 . At the mould, the neck 5 is supported by a neck ring 32 and a 
blow pin 33 is advanced into the preliminary bottle 14 as the mould 31 is closed. 
During closure, heated air typically at the preheat temperature of the bottle, i.e. 180°C 
±20°, is passed through the blow pin 33 at a pressure insufficient to blow the bottle, 
typically O.Sbar. As the mould closes, the preliminary bottle is contacted by 
projecting _p ortions 34 of th e^mouJd^-^ch-fb rm the handle 3, the region of the 
main body 20 around the finger aperture 4 and the portions 40 of the side walls, within 
the finger aperture. Thus the projecting portions deform a region of the preliminary 
bottle which was universally convex, into one which has two concavities, namely the 
portions 35 on opposite sides including the handle 3, the finger aperture portions 40 
and the main body region 20. It should be noted that when the portions 40 are cut out 
- see below - the resulting surface of the bottle will be primarily, locally convex. 

Once the mould is fully closed, which preferably leaves the opposite portions 
40 abutting each other, the warm air flow is replaced by a high pressure cold air flow, 
typically at 30bar. This blows the bottle to its finish formed shape. The side walls 
come into firm contact with that the walls of the mould, which in combination with 
the cold air solidifies the walls. Thus when the secondary mould is opened, the bottle 
retains its finish formed shape. 

The bottle 1 is then moved to a sealing station, see Figure 7, where opposed 
heated platens 41 abut the finger aperture portions 40, particularly firmly around their 
edges. The side walls are thus sealed/welded to each around these edges. The bottle 
is moved again to a cutting station, see Figure 8, where opposed knife and die block 
members 51 cut the portions 40 from the handle 3 and the main body 20. This 
completes the formation of the bottle. 
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The invention is not intended to be restricted to the details of the above 
described embodiment. For instance, the container could be larger than a bottle and 
provided with two handles, one on either side. Also it could be a drum or the like 
with a top handle. 
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CLAIMS: 

1. A method of forming a plastics material container having a hollow handle and 
a finger aperture between the handle and a main body of the container, the method 
consisting in the steps of: 

• blowing a heated, injection moulded preform to a preliminary shape in a 
preliminary blow mould; 

• separating the preliminarily shaped container from the preliminary mould; 

• re-heating the preliminarily shaped container to elevated temperature; 

• bringing together the preliminarily shaped container and a secondary blow 
mould for imparting finish formed shape to the container, the secondary mould ' 
impressing concavity into the container in the region of the finger aperture; 

• blowing the heated, preliminarily shaped container in the secondary mould to 
impart the finish formed shape to the container; 

• separating the container from the secondary mould; 

• welding together opposite side walls of the container around the finger 
aperture; and 

• cutting out the finger aperture. 
A method as claimed in claim 1, wherein the secondary mould in imparting 

the finger aperture concavity brings the opposite side walls into abutting contact 
20 around the concavity. 

3. A method as claimed in claim 1, wherein the secondary mould in imparting 
the finger aperture concavity leaves the side walls closely spaced and the side walls 
are actually abutted subsequently at the welding step. 

4. A method as claimed in claim 1, claim 2 or claim 3, wherein the preform, 
preliminary bottle and finish formed bottle are processed at sequential stations. 

5. A method as claimed in claim 1, claim 2 or claim 3, wherein the preform, 
preliminarily shaped container and the finish formed container are processed at 
separate stations. 

6. A method as claimed in any preceding claim; wherein the welding step is 
performed by bring opposed welding platens into contact with the opposite side walls 
at the finger aperture sufficiently firmly and at sufficient temperature to weld them 
together. 
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7. A method as claimed in claim 6 ; wherein the welding platens are heated 
platens. 

8. A method as claimed in claim 6, wherein the welding platens are 
ultrasonically excited platens. 

9. A method claim as claimed in any preceding claim, wherein the blowing of the 
preliminary container in the secondary mould is performed with cold air at elevated 
pressure for reproduction of the mould shape in the container and to cool the container 
below its solidification temperature. 

10. A method as claimed in claim 9, including, in a step prior to application of 
cold, high pressure air, initial circulation of heated air inside the container on closure 
of the secondary mould to maintain plasticity of the container whilst the secondary 
mould is being closed. 

11. A method as claimed in any preceding claim, wherein the container is of 
P.E.T. material and the re-heating step is to 180°C ±20°. 

12. A P.E.T. container comprising a hollow handle and a finger aperture between 
the handle and a main body of the container. 

13. A blow moulding equipment for performing the method of any one of claims 1 
11, including: 

• a preliminary blow mould for blowing a preform into a preliminarily shaped 
container; 

• means for re-heating the preliminarily shaped container to elevated 
temperature; 

• a secondary blow mould for imparting finish formed shape to the container, 
the secondary mould having: 

• projecting portions of the mould which deform the side walls of the 
preliminarily shaped container to form the handle, a region of the main body 
around the finger aperture and portions of the side walls within the finger 
aperture. 
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